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!BSTRACT�
*&%� 3TEEL� HAS� DEVELOPED� .I
ADDED� HIGH� CORROSION�

RESISTANT� WEATHERING� STEELS� WHICH� EXPAND� THE� RANGE� OF�
APPLICATION�OF�WEATHERING� STEELS�WHILE� REDUCING� THE� LIFE�
CYCLE�COST��,##	�OF�BRIDGES��AND�A�CORROSION�ESTIMATION�
TECHNOLOGY�AND�RUST�STABILIZATION�TREATMENTS�AS�APPLICA

TION�TECHNOLOGIES�FOR�THESE�WEATHERING�STEELS��!N�OUTLINE�
OF� THESE� PRODUCTS� AND� TECHNOLOGIES� IS� PRESENTED� IN� THIS�
PAPER�� )N� THE� lELD� OF� WEATHERING� STEELS�� *&%� 3TEEL� HAS�
DEVELOPED� TWO� ADVANCED� .I
ADDED� WEATHERING� STEELS�
WHICH�ENABLE�,##�REDUCTION�IN�HIGH�AIRBORNE�SALT�ENVI

RONMENTS�� *&%
!#,�4YPE� �� IS� A� ����.I
����-O� STEEL�
WHICH� CONSIDERS� ECONOMY� WHILE� MAINTAINING� RESISTANCE�
TO� SALT� CORROSION�� *&%
!#,� 4YPE� �� IS� AN� ULTRA
LOW� #

����.I�STEEL�WITH�HIGHER�RESISTANCE�TO�AIRBORNE�SALT��4O�
SUPPORT�THE�OPTIMUM�APPLICATION�OF�WEATHERING�STEELS�IN�
BRIDGES�� THE� COMPANY� ALSO� DEVELOPED� A� NEW� SOFTWARE��
BASED�ON�VOLUMINOUS�EXPOSURE�DATA��WHICH�MAKES�IT�POS

SIBLE� TO� ESTIMATE� THE� THICKNESS� LOSS� OF� WEATHERING� STEEL�
DUE� TO� ATMOSPHERIC� CORROSION� OVER� THE� LIFETIME� OF� THE�
BRIDGE��5SING�THIS�SOFTWARE��IT�IS�POSSIBLE�TO�PROPOSE�THE�
MOST� SUITABLE� WEATHERING� STEEL� FOR� THE� ACTUAL� BRIDGE�
LOCATION��4WO�NEW�SURFACE�TREATMENT�TECHNOLOGIES�WHICH�
PROMOTE�PROTECTIVE�RUST�FORMATION�WHILE�MAINTAINING�THE�
GOOD� APPEARANCE� OF� BRIDGES� WERE� ALSO� DEVELOPED� AND�
COMMERCIALIZED��#504%.�#/!4�-�IS�A��
COAT�PRODUCT�

WITH� EXCELLENT� COATABILITY�� WHILE� E
253� MEETS� THE� NEED�
FOR�RELIABLE�EARLY�FORMATION�OF�PROTECTIVE�RUST��4HESE�RUST�
STABILIZING� TREATMENTS� PROPOSED� BY� *&%� 3TEEL� ARE�
ENVIRONMENT
FRIENDLY�� CONTAINING�NO�ENVIRONMENTAL� LOAD�
SUBSTANCES� SUCH� AS� #R� AND� 0B��!S� A� ADDITIONAL� ADVAN

TAGE�� THESE� RUST� STABILIZING� TREATMENTS� CAN� ALSO� BE�
APPLIED�AS�A�PRIMARY�PRIMER�USING�A�PRE
COAT�TREATMENT�
SYSTEM�AT�THE�PLATE�MILL��THEREBY�REDUCING�COATING�COSTS�

1. Introduction

The use ratio of weathering steels in steel bridges has 
increased rapidly, approximately tripling in the last 10 
years, and now exceeds 15%1). The background to this 
dramatic increase includes (1) social conditions which 
require materials that reduce the life cycle cost (LCC) 
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3.1 Corrosion Estimation System 
for Weathering Steels

It is important to determine in a simple manner 
the corrosion resistance method which will enable the 
greatest reduction in LCC in the actual construction 
environment and to reflect this quickly in the design 
of the bridge structure. As a method which meets this 
requirement, JFE Steel developed software for calculat-
ing corrosion of weathering steels at any desired bridge 
construction site in Japan using the corrosion test results 
discussed in section 2.2. An outline is presented below.

With this software, it is possible to reflect the influ
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and e-RUS, in addition to shop coating after bridge 
fabrication and site coating, both of these treatments 
can be applied as pre-coat treatments at the plate mill 
before the plates are shipped. Figure 7 shows the pre-
coat treatment system. As with existing primary primer 
treatments, pre-coat weathering steels with a thin film 
of rust stabilization treatment do not dirty the work site 
as a result of primary rust-proofing during storage and 
allow application of the final top coat after only simple 
surface preparation. Figure 8 shows an example of the 
cost composition for work in conventional shop coat-
ing. Because surface preparation accounts for a large 
percentage of coating costs, application of the pre-coat 
treatment system, which makes it possible to simplify 
the product blasting process, can be expected to reduce 
coating costs.

Photos 5 and 6 show bridges in which CUPTEN 
COAT M and e-RUS pre-coat treatment steel products 

were applied. Because a reductions in LCC and coating 
costs can be expected when the pre-coat treatment sys-
tem is adopted, increasing use is considered probable in 
the future.

4. Conclusion

JFE Steel’s weathering steels for bridges and related 
application technologies were described. The developed 
Ni-added high corrosion resistant weathering steels have 
high resistance to salt corrosion and provide corrosion 
resistance in environments with high concentrations of 
airborne salt exceeding 0.05 mdd, where the conven-
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Fig. 8  Example of cost composition for conventional 
coating system

Photo 5  Appearance of World-cup-kyo Bridge applied 
with CUPTEN COAT M treatment and pre-coat 
system (Yokohama City)

Photo 6  Appearance of Maruyama-bashi Bridge applied 
with e-RUS treatment and pre-coat system 
(Okaya City)

After 3 years

After removing the coating

60 mm

Photo 4  Appearance of mock-up bridge treated by e-RUS 
and rust outflow on plaster board after 3 year-
exposure in coastal area
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tional JIS SMA could not be used, and are expected 
to reduce the life cycle cost (LCC) of bridges. New 
software using a corrosion life estimation technology 
makes it possible to select the optimum weathering steel 
material for the actual construction site at the time of 
bridge design. JFE Steel’s rust stabilization treatments, 
which preserve the scenic beauty of weathering steel 
bridges, are both environment-friendly types, and when 
used together with the pre-coat treatment system, make 
it possible to reduce bridge coating costs. With the trend 
toward cost reduction in public works projects and high 
priority attached to LCC, weathering steels will play an 
increasingly large role. The developments described in 
this report are expected to make a large contribution to 
expanding the application of weathering steels not only 
in bridges, but also in other fields.
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